










CERTIFIED MAIL 70180360000117694786  EC#2841

The Chemours Company FC, LLC 
901 W. DuPont Ave.
Belle, WV  25015-1555

Director
Division of Air Quality
WV Department of Environmental Protection
601 57th Street SE
Charleston, WV  25304

RE:  DuPont Belle Plant Title V Permit Renewal Application
R30-03900001 Group 5 of 5

Dear Director,

Please find enclosed the confidential renewal application materials for R30-03900001
Group 5 of 5.  Chemours’ non-confidential and redacted parts of the application were emailed.

If there are any questions on comments, please contact me at (304) 357-1498.

Sincerely,

Michelle L. Young, MS, CHMM
Sr. Environmental Competency Leader

The Chemours Company FC, LLC

Received
August 12, 2021

WV DEP/Div of Air Quality
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WV DEP/Div of Air Quality
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Page 1 Attachment D DME-DMS Confidential

Emission 

Unit ID Emission Point ID Internal Equipment Description Emission Unit Description Design Capacity Year Installed

Control 

Device Comments

DME010 451.100 Methanol Hold-up Tank Tank 627 gal 1940 DMSCD01

DME020 451.100 DME Reactor Reactor 417 gal 1999 DMSCD01

DME021 451.100 Methanol Vaporizer Vaporizer 276 sq ft 1998 DMSCD01

DME022 451.100 Methanol Pre-heater Heat Exchanger 846 sq ft 1989 DMSCD01

DME023 451.100 Heat Recovery Unit Heat Exchanger 508 sq ft 1978 DMSCD01

DME024 451.100 Methanol Filter Filter 4.5 gal 1960 DMSCD01

DME025 451.100 Electric Heater #1 Heater 41 KW 2005 DMSCD01

DME026 451.100 Electric Heater #2 Heater 41 KW 2005 DMSCD01

DME040 451.100 Crude Hold-up Tank Tank 440 gal 1969 DMSCD01

DME041 451.100 No. 1 Crude Condenser Condenser 429 sq ft 1996 DMSCD01

DME042 451.100 No. 2 Crude Condenser Condenser 1239 sq ft 1996 DMSCD01

DME030 451.100 DME Refining Column Column d=2', h=36.8' 1999 DMSCD01

DME031 451.100 Refining Column Feed Filter #1 Filter 13.5 gal 2001 DMSCD01

DME032 451.100 Refining Column Feed Filter #2 Filter 13.5 gal 2001 DMSCD01

DME033 451.100 DME Still Kettle Heat Transfer Vessel 590 gal 1963 DMSCD01

DME034 451.100 No. 1 Refined Condenser Condenser 1129 sq ft 2001 DMSCD01

DME035 451.100 No.2 Refined Condenser Condenser 1129 sq ft 2001 DMSCD01

DME036 451.100 Refined DME Overheads Cooler Cooler 360 sq ft 1975 DMSCD01

DME037 451.100 DME Vacuum Jet Condenser Condenser 25 sq ft 2009 DMSCD01

DME050 451.100 Methanol Recovery Column Column d=3', h=58.5' 1996 DMSCD01

DME051 451.100 MRC Condenser Condenser 830 sq ft 2002 DMSCD01

DME052 451.100 MRC Calandria Heat Exchanger 415 sq ft 1980 DMSCD01

DME053 451.100 MRC Reflux Drum Reflux Drum 130 gal 1976 DMSCD01

DME056 451.100 MRC Tails Cooler Cooler 9.6 sq ft 2005 DMSCD01

DME07 451.100 No. 7 DME Storage Tank Tank 11,000 gal 1966 DMSCD01

DME08 451.100 No. 8 DME Storage Tank Tank 18,000 gal 1974 DMSCD01

DME09 451.100 No. 9 DME Storage Tank Tank 10,000 gal 1967 DMSCD01

DME10 451.100 No. 10 DME Storage Tank Tank 40,000 gal 1978 DMSCD01

DME11 451.100 DME Loading Filter No. 1 Filter 13.5 gal 1986 DMSCD01

DME12 451.100 DME Loading Filter No. 2 Filter 13.5 gal 1986 DMSCD01

DME13 451.100 DME Loading Spots (3) Product Loading pre-1966 DMSCD01

DME14 451.2 DME/DMS Steam Flash Tank Tank 370 gal 2002 None

*** 209.1 CO Plant CO Plant 3MM 1987 CO FLARE

DMSCD01 451.100 DMS Flare Flare 5400 SCFH 2000

CONTROL DEVICES

DuPont - Belle Plant DME



Emission 

Unit ID Emission Point ID Internal Equipment Description Emission Unit Description

DMS001 451.002 Tank

DMS002 451.003 Tank

DMS003 451.003 Heat Exchanger

DMS004 451.003 Filter

DMS005 Tank

DMS006 Heat Exchanger

DMS007 451.100 Reactor

DMS008 451.100 Tank

DMS009 451.100 Eductor

DMS010 451.100 Tank

DMS011 451.100 Eductor

DMS012 451.200 Kettle

DMS013 451.200 Tank

DMS014 451.200 Separator

DMS015 451.200 Heat Exchanger

DMS016 451.200 Separator

DMS017 451.200 Vacuum Jet

DMS018 451.200 Condenser

DMS019 451.200 Condenser

DMS020 451.200 Condenser

DMS021 451.100 Tank

DMS022 451.100 Tank

DMS023 451.100 Tank

DMS024 451.100 Tank

DMS025 451.300 Tank

DMS026 451.100 Tank

DMS027 451.100 Filter

DMS028 451.100 Separator

DMS029 451.100 Loading Racks

DMSCD04 451.002 Demister

DMSCD03 451.002 Scrubber

DMSCD02

Emergency Back-up 

and Personnel 

Protection Only Mist Eliminator

DMSCD01 451.100 DMS Flare Flare

CONTROL DEVICES



Design Capacity Year Installed Control Device Comments

1978

DMSCD03 

DMSCD04

1978 None

2011 None

1981 None

1978 None

2000 None

2000 DMSCD01

1978 DMSCD01

2000 DMSCD01

1989 DMSCD01

2000 DMSCD01 Removed

1978 None Removed

1978 None

2013 None Replaced

1978 None

1966 None

2000 None

2000 None

2000 None

2000 None

2015 DMSCD01 Replaced

1937 DMSCD01

1978 DMSCD01

1978 DMSCD01

2000 None

1983 DMSCD01

1975 DMSCD01

1983 DMSCD01

pre-1966 DMSCD01

2017 Replaced

1983 DMSCD04

2020 Replaced

5400 SCFH 2000



Emission Unit Description

Emission unit ID number:

Manufacturer:

Construction Date:

Maximum Hourly Throughput:

x Yes  ___No

 ___Indirect Fired x Direct Fired

Natural Gas

0

Fuel Type Max. Ash Content BTU Value

Natural Gas 0 0

0 0 0

ATTACHMENT E - Emission Unit Form

Linde CO Plant (209.001)

Emission unit name: List any control devices associated 

with this emission unit:

*** CO Plant
COFLARE

Provide a description of the emission unit (type, method of operation, design parameters, etc.):

0

Model Number: Serial Number:

0 0

Installation Date: Modification Date:

1987 0

Design Capacity (examples: furnaces - tons/hr, tanks - gallons):  

3MM

Maximum Annual Throughput: Maximum Operating Schedule:

0

Describe each fuel expected to be used during the term of the permit.

Fuel Usage Data  (fill out all applicable fields)

Does this emission unit combust fuel? If yes, is it?

Maximum design heat input and/or maximum horsepower rating: Type and Btu/hr rating of burners:

0
0

0

List the primary fuel type(s) and if applicable, the secondary fuel type(s).  For each fuel type listed, provide the 

maximum hourly and annual fuel usage for each.

0 0

0 0

Max. Sulfur Content

0

0

Emissions Data



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

See permit R30-03900001

See DMS007

See DMS007



Emission Unit 

ID

Emission Point 

ID Equipment Description (internal)

Emission Unit 

Description Design Capacity Year Installed Control Device

Emission 

Unit ID

Emission Unit 

Description

Emission 

Unit Name



Emission Unit 

ID

Emission Point 

ID Equipment Description (internal)

Assoc. 

Control 

Devices Description Manufacturer Model Number Serial Number



Emission Unit 

ID

Emission Point 

ID Equipment Description (internal)

Construction 

Date

Installation 

Date

Modification 

Date

Design 

Capacity

Maximum Hourly 

Throughput

Maximum Annual 

Throughput

Maximum 

Operating 

Schedule



Emission Unit Description

Emission unit ID number:

Manufacturer:

Chattanooga Boiler Co.

Construction Date:
0

Maximum Hourly Throughput:

3000 gal

 ___Yes  ___No

 ___Indirect Fired  ___Direct Fired

0
0

Fuel Type Max. Ash Content BTU Value

0 0 0

0 0 0

0

0
0

0

List the primary fuel type(s) and if applicable, the secondary fuel type(s).  For each fuel type listed, provide 

the maximum hourly and annual fuel usage for each.
00

Max. Sulfur Content

Describe each fuel expected to be used during the term of the permit.

0

Maximum design heat input and/or maximum horsepower rating:

Does this emission unit combust fuel? If yes, is it?

Type and Btu/hr rating of burners:

REDACTED

Maximum Operating Schedule:

Modification Date:

Fuel Usage Data  (fill out all applicable fields)

0

Design Capacity (examples: furnaces - tons/hr, tanks - gallons):  

ATTACHMENT E - Emission Unit Form

Provide a description of the emission unit (type, method of operation, design parameters, etc.):

Tank

Emission unit name:

REDACTED

List any control devices associated 

with this emission unit:

Serial Number:

0

26280000 gal 0

0

Model Number:

Installation Date:

Maximum Annual Throughput:

0

DMSCD01
DME10

0

0

1978



Criteria Pollutants

Carbon Monoxide (CO)

Nitrogen Oxides (NOX)

Lead (Pb)

Particulate Matter (PM2.5)

Particulate Matter (PM10)

Total Particulate Matter (TSP)

Sulfur Dioxide (SO2)

Volatile Organic Compounds (VOC)

Hazardous Air Pollutants

See DMS007 0

PPH TPY

0 0

0 0

0 0

PPH TPY

0 0

0

0 0

0 0

0

Potential Emissions

PPH TPY

List the method(s) used to calculate the potential emissions (include dates of any stack tests conducted, 

versions of software used, source and dates of emission factors, etc.).

Emissions Data

Potential Emissions

Potential Emissions

Regulated Pollutants other than 

Criteria and HAP



 _X_Yes  __No

Applicable Requirements

 Are you in compliance with all applicable requirements for this emission unit?

If no, complete the Schedule of Compliance Form as ATTACHMENT F.

See permit R30-0390001

List all applicable requirements for this emission unit.  For each applicable requirement, include the 

underlying rule/regulation citation and/or construction permit with the condition number.  (Note:  Title V 

permit condition numbers alone are not the underlying applicable requirements ).  If an emission limit is 

calculated based on the type of source and design capacity or if a standard is based on a design parameter, 

this information should also be included.

For all applicable requirements listed above, provide monitoring/testing/recordkeeping/reporting which shall 

be used to demonstrate compliance.  If the method is based on a permit or rule, include the condition number 

or citation.  (Note:  Each requirement listed above must have an associated method of demonstrating 

compliance.  If there is not already a required method in place, then a method must be proposed.)

See permit R30-03900001

____   Permit Shield



Criteria Pollutants

Carbon Monoxide (CO)

Nitrogen Oxides (NOX)

Lead (Pb)

Particulate Matter (PM2.5)

Particulate Matter (PM10)

Total Particulate Matter (TSP)

Sulfur Dioxide (SO2)

Volatile Organic Compounds (VOC)

Hazardous Air Pollutants

#REF!

0 0

Potential Emissions

PPH TPY

0 5

0 0

0 0

0 0

0 0

0 0

0 0

Potential Emissions

PPH TPY

Regulated Pollutants other than 

Criteria and HAP
Potential Emissions

PPH TPY

List the method(s) used to calculate the potential emissions (include dates of any stack tests conducted, versions 

of software used, source and dates of emission factors, etc.).

Applicable Requirements



 _X_Yes  __No

For all applicable requirements listed above, provide monitoring/testing/recordkeeping/reporting which shall be 

used to demonstrate compliance.  If the method is based on a permit or rule, include the condition number or 

citation.  (Note:  Each requirement listed above must have an associated method of demonstrating compliance.  

If there is not already a required method in place, then a method must be proposed.)

See permit R30-0390001

 Are you in compliance with all applicable requirements for this emission unit?

If no, complete the Schedule of Compliance Form as ATTACHMENT F.

List all applicable requirements for this emission unit.  For each applicable requirement, include the underlying 

rule/regulation citation and/or construction permit with the condition number.  (Note:  Title V permit condition 

numbers alone are not the underlying applicable requirements ).  If an emission limit is calculated based on the 

type of source and design capacity or if a standard is based on a design parameter, this information should also 

be included.

See permit R30-03900001

____   Permit Shield
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 ATTACHMENT G - Air Pollution Control Device Form 

Control device ID number: 

COFLARE 

List all emission units associated with this control device. 

Linde CO Plant 

Manufacturer: 

     McGill Industries 

 

Model number: 

BFT 16 Flare 

Installation date: 

 

Type of Air Pollution Control Device: 

 

___ Baghouse/Fabric Filter ___ Venturi Scrubber  ___ Multiclone 

 

___ Carbon Bed Adsorber  __ Packed Tower Scrubber ___ Single Cyclone 

 

___ Carbon Drum(s)  ___ Other Wet Scrubber  ___ Cyclone Bank 

 

___ Catalytic Incinerator  ___ Condenser   ___ Settling Chamber 

 

___ Thermal Incinerator  _x__ Flare   ___ Internal Floating Roof 

 

___ Wet Plate Electrostatic Precipitator    ___ Dry Plate Electrostatic Precipitator 

 

List the pollutants for which this device is intended to control and the capture and control efficiencies. 

Pollutant Capture Efficiency Control Efficiency 

CO 100% 98% 

   

   

                  

Explain the characteristic design parameters of this control device (flow rates, pressure drops, number of 

bags, size, temperatures, etc.).   

                  

Heat value and velocity of gas.      

Is this device subject to the CAM requirements of 40 C.F.R. 64?  ___ Yes    _X_ No 

If Yes, Complete ATTACHMENT H  

If No, Provide justification.       This control device is subject to the monitoring requirements of the 

MON.        Emissions from this unit are below defined level for major source.    

      

Describe the parameters monitored and/or methods used to indicate performance of this control device. 

            

     Amount of CO sent to flare and number of hours per day CO is sent to the flare. 

 



 

Air Pollution Control Device Form (control_device.doc) 
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 ATTACHMENT G - Air Pollution Control Device Form 

Control device ID number: 

DMSCD01 

List all emission units associated with this control device. 

DMS007-DMS011, DMS021-DMS024, DMS026-DMS029, DME07-

DME056 

Manufacturer: 

      

John Zink 

Model number: 

 

Installation date: 

2000 

Type of Air Pollution Control Device: 

 

___ Baghouse/Fabric Filter ___ Venturi Scrubber  ___ Multiclone 

 

___ Carbon Bed Adsorber  __ Packed Tower Scrubber ___ Single Cyclone 

 

___ Carbon Drum(s)  ___ Other Wet Scrubber  ___ Cyclone Bank 

 

___ Catalytic Incinerator  ___ Condenser   ___ Settling Chamber 

 

___ Thermal Incinerator  _x__ Flare   ___ Other (describe) ________________ 

 

___ Wet Plate Electrostatic Precipitator    ___ Dry Plate Electrostatic Precipitator 

 

List the pollutants for which this device is intended to control and the capture and control efficiencies. 

Pollutant Capture Efficiency Control Efficiency 

Methanol 100% 98% 

DME 100% 98% 

DMS 100% 98% 

                  

Explain the characteristic design parameters of this control device (flow rates, pressure drops, number of 

bags, size, temperatures, etc.).   

                  

            

Total Heat Value = 5.5 MMBTU/hour 

Natural Gas Flow to Flare = 700 SCFH 

Is this device subject to the CAM requirements of 40 C.F.R. 64?  ___ Yes    _X_ No 

If Yes, Complete ATTACHMENT H  

If No, Provide justification.       This control device is subject to the monitoring requirements of the 

MON.        Emissions from this unit are below defined level for major source.    

      

Describe the parameters monitored and/or methods used to indicate performance of this control device. 

            

      

     Flame presence 

 



 

Air Pollution Control Device Form (control_device.doc) 
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 ATTACHMENT G - Air Pollution Control Device Form 

Control device ID number: 

DMSCD02 

List all emission units associated with this control device. 

DMS001 

Manufacturer: 

      

R-V Industries Inc 

Model number: 

 

Installation date: 

2020 

Type of Air Pollution Control Device: 

 

___ Baghouse/Fabric Filter ___ Venturi Scrubber  ___ Multiclone 

 

___ Carbon Bed Adsorber  __ Packed Tower Scrubber ___ Single Cyclone 

 

___ Carbon Drum(s)  ___ Other Wet Scrubber  ___ Cyclone Bank 

 

___ Catalytic Incinerator  ___ Condenser   ___ Settling Chamber 

 

___ Thermal Incinerator  ___ Flare   __x_ Mist Eliminator 

 

___ Wet Plate Electrostatic Precipitator    ___ Dry Plate Electrostatic Precipitator 

 

List the pollutants for which this device is intended to control and the capture and control efficiencies. 

Pollutant Capture Efficiency Control Efficiency 

SO3 100% 98% 

   

   

                  

Explain the characteristic design parameters of this control device (flow rates, pressure drops, number of 

bags, size, temperatures, etc.).   

                  

            

      

Is this device subject to the CAM requirements of 40 C.F.R. 64?  ___ Yes    _X_ No 

If Yes, Complete ATTACHMENT H  

If No, Provide justification.       This control device is subject to the monitoring requirements of the 

MON.        Emissions from this unit are below defined level for major source.    

      

Describe the parameters monitored and/or methods used to indicate performance of this control device. 

            

      

 

 



 

Air Pollution Control Device Form (control_device.doc) 
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 ATTACHMENT G - Air Pollution Control Device Form 

Control device ID number: 

DMSCD03 

List all emission units associated with this control device. 

DMS001 

Manufacturer: 

      

Alloy Fabricators 

Model number: 

 

Installation date: 

1983 

Type of Air Pollution Control Device: 

 

___ Baghouse/Fabric Filter ___ Venturi Scrubber  ___ Multiclone 

 

___ Carbon Bed Adsorber  _X_ Packed Tower Scrubber ___ Single Cyclone 

 

___ Carbon Drum(s)  ___ Other Wet Scrubber  ___ Cyclone Bank 

 

___ Catalytic Incinerator  ___ Condenser   ___ Settling Chamber 

 

___ Thermal Incinerator  ___ Flare   ___ Other (Describe) 

 

___ Wet Plate Electrostatic Precipitator    ___ Dry Plate Electrostatic Precipitator 

 

List the pollutants for which this device is intended to control and the capture and control efficiencies. 

Pollutant Capture Efficiency Control Efficiency 

SO3 100% 98% 

   

   

                  

Explain the characteristic design parameters of this control device (flow rates, pressure drops, number of 

bags, size, temperatures, etc.).   

                  

            

      

Is this device subject to the CAM requirements of 40 C.F.R. 64?  ___ Yes    _X_ No 

If Yes, Complete ATTACHMENT H  

If No, Provide justification.       This control device is subject to the monitoring requirements of the 

MON.        Emissions from this unit are below defined level for major source.    

      

Describe the parameters monitored and/or methods used to indicate performance of this control device.  

            

     The pressure on the SO3 Storage Tank and Acid Strength in the Acid Tank are monitored to indicate 

performance of the Scrubber. 
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 ATTACHMENT G - Air Pollution Control Device Form 

Control device ID number: 

DMSCD04 

List all emission units associated with this control device. 

DMS001 

Manufacturer: 

      

Chemours 

Model number: 

 

Installation date: 

2017 

Type of Air Pollution Control Device: 

 

___ Baghouse/Fabric Filter ___ Venturi Scrubber  ___ Multiclone 

 

___ Carbon Bed Adsorber  __ Packed Tower Scrubber ___ Single Cyclone 

 

___ Carbon Drum(s)  ___ Other Wet Scrubber  ___ Cyclone Bank 

 

___ Catalytic Incinerator  ___ Condenser   ___ Settling Chamber 

 

___ Thermal Incinerator  ___ Flare   _x__ Demister 

 

___ Wet Plate Electrostatic Precipitator    ___ Dry Plate Electrostatic Precipitator 

 

List the pollutants for which this device is intended to control and the capture and control efficiencies. 

Pollutant Capture Efficiency Control Efficiency 

SO3 100 %  

   

   

                  

Explain the characteristic design parameters of this control device (flow rates, pressure drops, number of 

bags, size, temperatures, etc.).   

                  

            

      

Is this device subject to the CAM requirements of 40 C.F.R. 64?  ___ Yes    _X_ No 

If Yes, Complete ATTACHMENT H  

If No, Provide justification.       This control device is subject to the monitoring requirements of the 

MON.        Emissions from this unit are below defined level for major source.    

      

Describe the parameters monitored and/or methods used to indicate performance of this control device. 

            

Visual emissions conducted on the exit of the Brinks Demister monthly. 
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CO Flare Process Description 
 

Carbon monoxide (“CO”) is produced by Linde (formerly “Praxair, Inc”) 
using reforming and heat recovery of natural gas and carbon dioxide (“CO2”) 
feedstock; CO2 removal and recycle; and membrane CO and hydrogen 
separation.  The Praxair operation is covered under a separate air permit.  
Chemours and Belle Chemical Company (BCC) are the customers for the CO 
product.  CO is supplied to Chemours process areas as raw material feedstock to 
the Glycolic Acid (GA) unit. CO is supplied to BCC process areas as a raw 
material feedstock to the Monomethyl Formamide (MMF) and Dimethyl 
Formamide (DMF) units.  When CO is not being charged to either the Chemours 
or BCC process areas, excess CO is vented to a flare (emission point 209.001).   
 

This CO production unit is covered under two separate DEP air permits.  
The raw material feeds and production of CO is covered under the R13-891 
issued to Praxair (now Linde).  The flaring of excess CO is covered under the 
R13-914 permit for Chemours.   
 
 There are three types of scenarios involved in the venting of CO to the 
flare (see Emission Calculation worksheet).   
 
Scenario 1 
 

The first scenario is the venting at a normal CO production rate with no 
consumption to the process units (GA, MMF or DMF).  It is projected that the 
maximum occurrence of this scenario would be 24 hours per year. The potential 
to emit for “uncontrolled” emissions of CO is 9,749 PPH and 117 TPY. The 
potential to emit for “controlled” emissions of CO is 234 PPH and 0.12 TPY.  
 
Scenario 2 
 

The second scenario is when minimum CO is produced with only one 
process unit consuming CO.  This scenario would be only one process unit  (GA, 
MMF or DMF) is operating.  It is projected that the maximum occurrence of this 
scenario would be 8592 hours per year.  The potential to emit for “uncontrolled” 
emissions of CO is 975 PPH and 4,188 TPY.  The potential to emit for 
“controlled” emissions of CO is 1.0 PPH and 4.19 TPY.  
 
Scenario 3 
 

The third scenario is when two process units are consuming CO at normal 
operating rates.  This third scenario would either involve GA and MMF or GA and 
DMF (MMF and DMF do not run simultaneously). It is projected that the 
maximum occurrence of this scenario would be 5,256 hours per year. The 
potential to emit for “uncontrolled” emissions of CO is 1,170 PPH and 3,075 TPY. 
The potential to emit for “controlled” emissions of CO is 1.2 PPH and 3.07 TPY.   
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Maximum Potential to Emit Emissions 
 

The maximum potential to emit (PTE) for emissions involve two different 
scenarios (Scenario 1 and Scenario 2).  The maximum PTE for “uncontrolled” 
emissions is 9,749 PPH under operating Scenario 1 and 4,188 TPY under 
operating Scenario 2.  The maximum PTE for “controlled” emissions is is 9.8 
PPH under operating Scenario 1 and 4.24 TPY under operating Scenario 2.  
(The “controlled” maximum potential emissions include emissions from the 
combustion of natural gas.)  
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Dimethylether (DME) is manufactured by Chemours at the Belle, WV site and is sold into the 
aerosol market. DME is used as an intermediate for the manufacture of Dimethylsulfate. About 
1/3 of DME produced is used at the adjacent DMS process. DME is shipped under its own 
vapor pressure (50-100 psig) as a liquefied flammable gas in thirty-three thousand gallon tank 
cars and in four thousand gallon tank trucks to aerosol customers. 
 
The DME process is divided into three distinct operations. They are Synthesis, Refining, and 
Storage and Handling.  
 
1.1 SYNTHESIS 

Refined methanol from a 50M gallon storage tank (S112) located at the Bldg. 40 tank 
farm or #1 tank located on the mountain is pumped into a 600-gallon methanol hold-up 
tank where is joined by the recovered methanol from the methanol recovery column 
(MRC).  Two multistage centrifugal pumps transfer the methanol to the methanol 
preheater where it is heated by the crude DME. The methanol is then sent to the 
methanol vaporizer and vaporized at 150 psig. The methanol is then directed to the heat 

recovery heat exchanger where is it superheated to a reaction temperature of 350C. 
This heat exchanger is also heated by the crude DME. Two 50KW electric preheaters 
are installed between the heat recovery heat exchanger and the DME converter to 
provide supplemental heat during start-up operations.  
 
The superheated methanol converts to DME over a silica-alumina catalyst at 150 psig 

and 350C. Water is formed as a by-product. 
 

            350C 

R1 2 CH3OH ⎯⎯⎯⎯⎯→ (CH3)2O    +    H2O 
 Methanol        Catalyst      DME  Water 

 
 Heat of reaction = -145.8 BTU / lb. CH3OH reacted 

 
The reaction is reversible and forms an equilibrium mixture of 20% methanol, 58% DME, 
and 22% water. Reaction by-products include trace quantities of hydrogen, carbon 
dioxide, carbon monoxide, diethylether, methane, formaldehyde, methyal, and methyl 
formate. The non-condensable gases: methane (CH4), carbon dioxide (CO2), hydrogen 
(H2), and carbon monoxide (CO) are also produced in the converter primarily from the 
decomposition of methanol at high temperatures (greater than 440°C).  Some of these 
reactions may greatly increase the temperature or pressure in the reactor.  The side 
reactions which yield these impurities are shown below: 

S1 CH3OH ⎯⎯⎯⎯⎯⎯→ CO    +    2 H2 
 
 Heat of reaction = 1213 BTU / lb. CH3OH reacted (endothermic reaction) 
 

S2 CO    +    H2O ⎯⎯⎯⎯⎯⎯→ CO2    +    H2 
 
 Heat of reaction = -632 BTU / lb. CO reacted (exothermic reaction) 
 

S3 2 CH3OH    +    O2 ⎯⎯⎯⎯⎯⎯→ 2 H2O    +    2 HCHO 
               formaldehyde 
 
 Heat of reaction = -2006 BTU / lb. CH3OH reacted (exothermic reaction) 
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1.1 SYNTHESIS (Continued) 

After the reactor, the crude product is then cooled in the return side of the heat recovery 
heat exchanger and the methanol preheater.  It is then condensed in two raw water-
cooled heat exchangers and collected in a 440-gallon hold-up tank that operates at 150 
psig. The crude hold-up tank provides the feed to the refining train. One crude 
condenser and the crude hold-up tank vent non-condensables to the flare system shared 
with DMS.  
 

1.2 REFINING 

The crude DME product is fed by pressure differential to the DME refining column.  
Refined DME leaves the column in the overhead stream and a mixture of methanol and 
water leaves the column in the tails stream. The refined DME is condensed in two 
refining condensers and directed either to storage or as a reflux stream to the column.  
The refined condensers vent non-condensables to the flare system. The tails stream is 
fed to the methanol recovery column (MRC). 
 
The MRC separates methanol from water.  The methanol leaves the column in the 
overhead stream and is directed to the methanol hold-up tank.  The water leaves the 
column in the tails stream and is directed to the Waste Treatment Plant sewer. 
 
The reaction by-products methyal and methylformate are odor causing by-products that 
are undesirable in odorless aerosol grade DME sold as Dymel A. These impurities are 
primarily vented to the flare from the MRC column condenser vent used to control 
column pressure. If inadequate venting of the MRC occurs, these impurities will 
concentrate in the methanol recycle loop and contaminate the DME refined product. 

 
1.3 STORAGE AND HANDLING 

Refined DME from the DME refining column is directed to one of four DME product 
storage tanks. The storage tanks can store approximately 53M gallons of DME. 

 Tank  Capacity    Maximum Allowable Inventory 
 
 #8  18M Gallons (99,180 lbs.)  16484 Gallons (90,825 lbs.) 
 #10  40M Gallons (220,400 lbs.)  36458 Gallons (200,822 lbs.) 
 

DME can be loaded into tank cars at No. 5A spots.  DME can also be loaded into tank 
trucks at the Amines truck scale. Normally these tank trucks are 4M gallon capacity.  
 
There are three manifolds in the DME storage system.  They are: 

Manifold  DME From  DME To 
 

Make Manifold  DME Refining     #8, or #10 Tanks 
 Suction Manifold #8 or Tks     DME Transfer Pump or DMS Feed Pump 

Discharge Manifold Suction Manifold    #8, #10 Tanks, T/C & T/W Loading 
 

These manifolds allow the following: 

• "Make" to and transfer to/from the same storage tank.  

• Transfer DME from T/C and T/W or vice-versa. 
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1.3 STORAGE AND HANDLING (Continued) 

There are three pumps in the storage system. They are: 
 

Pump    Suction   Discharge 
DMS Feed Pump   Suction Manifold   DMS Process 
DME Transfer Pump   Suction Manifold   Discharge Manifold 
No. 10 Tank Pump   No. 10 Tank   Discharge Manifold 
 
NOTE: It is possible to unload DME T/C’s to #8 tank for consumption in the DMS 

process using a N2 pad. However, aerosol grade DME quality does not 
permit the use of a N2 pad to unload DME T/C’s to #10 tank due to the 
NAG specification. 

 
1.3.1 DME (Dimethylether) Maximum Allowable Inventory 

DME is considered a highly hazardous material (because of its flammable 
properties) and a maximum inventory limit has been established for the storage 
of DME for the DME and DMS processes at the Belle Plant. 

 
Inventory Location 

      Total 
      Volume 

Maximum Allowable 
Inventory 

No. 8 Storage Tank (90% full) 16,200 gallons  81,400 lbs. 

No. 10 Storage Tank (90% full) 36,000 gallons  181,000 lbs. 

Tank Cars (15 railcars) 419,550 gallons  2,109,000 lbs. 

Tank Trucks (4 trucks) 30,200 gallons  152,000 lbs. 

In-process material – DME Process 1,000 gallons  5,000 lbs. 

In-process material – DMS Process 50 gallons  300 lbs. 

 
The maximum allowable DME inventory for the DME and DMS processes at the 
Belle Plant is 2,528,700 lbs.  DME is an RMP chemical, so there is a legal 
requirement not to exceed the maximum allowable inventory.  Going above the 
inventory levels set in any tank, railcar or truck results in a higher consequence 
of failure, which includes a larger inventory for a potential vapor cloud explosion. 
Going above the maximum allowable inventory in a railcar results in the relief 
valve discharging from thermal expansion. Tanks running higher than the 
maximum allowable inventory results in the relief valve being undersized due to 
two phase flow during any potential pressure relief scenario.  Inventories above 
this limit increase the risk associated with total failure of any of the storage tanks.  

 
1.3.2 Methanol Maximum Allowable Inventory 

Methanol is not considered a highly hazardous material. No limits have been 
established for the DME process at the Belle Plant. 
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1.4 VENT SYSTEM 

The DME process vent system receives vent gas from the following sources: 
 

Source       Amount (Approximately) 
 

DME Crude HUT and Condenser        5 pph 
DME Refining Condenser         5 pph 
MRC Condenser and Reflux Drum      18 pph 
DME Storage Tanks          5 pph 

 
The vent gas consisting of mostly DME with some amount of hydrogen, carbon dioxide, 
carbon monoxide, diethylether, methane and formaldehyde is directed to the DMS vent 
manifold. From the vent manifold the gas proceeds through a knock-out pot to the DMS 
flare.  Should the flare be out of service the vent gas could not be vented directly to 
atmosphere from the DME-DMS collection vent due to HON MACT regulations. 
 
For more information about the DMS flare system, see the DMS Operating Instructions. 
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SECTION 1. DIMETHYL SULFATE PROCESS DESCRIPTION 

1.1 OVERVIEW 

Products 
 

Dimethyl Sulfate (DMS) is manufactured by Chemours at the Belle, West Virginia site 
only. 

 
The chemical composition is (CH3O)2 SO2. 

 
The chemical structure looks like this: 

 
          H                  O                 H 
 
H   -   C   -   O    -   S   -   O   -   C   -   H 
 
          H                  O                 H 

 
Dimethyl Sulfate is a highly active methylating agent and is used in the manufacture of 
products for various industries. These include vanilla for the food industry, insecticides, 
pharmaceuticals, used as an intermediate for caffeine and codeine, dye intermediates, 
photographic chemicals, finishes and a variety of organic chemicals. 
 
Dimethyl Sulfate is normally a clear, water-white liquid with a high boiling point and a 
specific gravity heavier than water. This chemical is toxic and has no characteristic odor 
warning property. Both the liquid and vapor cause severe burns to human tissue. 

 
1.2 SO3 STORAGE 

Liquid SO3 is used as a raw material in the DMS process. SO3 is manufactured by Veolia 
at the Wurtland and Fort Hill Kentucky Plants and is shipped to Belle by tank trucks. SO3 
is an extremely corrosive, highly toxic chemical and all persons handling it must be 
thoroughly familiar with its hazards and safety procedures. The SO3 is shipped to Belle 
in specially designed trailers for SO3 service. They have 3 independent heating systems 
(Truck Glycol System, 220 Volt Electric Heaters which plug to our receptacle, and a 12 
volt Electric Heating System) to keep the SO3 from freezing. 
 

For SO3 to remain a liquid, it must be kept between 33C and 44C. At temperatures 

above 44, the SO3 will vaporize (or when SO3 solidifies, it undergoes a molecular 

structure change known as polymerization, and the melting point is elevated from 33C 

to 62C. When this frozen SO3 is heated back up, it will not melt at 44C, but at 62C 
changes directly from a solid to a gas, a process known as sublimation. When this 
occurs, there is a large change in volume. If SO3 ever freezes in piping or tanks, contact 
area technical and supervision immediately!  A job plan must be developed to dispose of 
or treat the SO3 prior to polymerization.  For this reason, it is extremely important that the 

liquid SO3 be kept between 33 and 44C and as close as possible to 38C. 
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SECTION 1. DIMETHYL SULFATE PROCESS DESCRIPTION (Continued) 

1.2 SO3 STORAGE (Continued) 

The SO3 trailers that arrive at Belle are equipped with "Chem Pump" type unloading 
pumps. The SO3 is pumped out of the trailer and into a 40,000 gallon (620,000 lbs.) 
storage tank. The tank temperature is controlled by circulating a glycol and water 
solution through panel coils on the underside of the tank. A split range controller is used 

to automatically maintain the temperature at the desired set point of 38C. The glycol 
may be either heated or cooled depending on the temperature of the SO3. The heating is 
done by a 150 psi steam coil located in the glycol storage tank. Cooling is accomplished 
by circulating the glycol through a heat exchanger with raw water on the shell side. The 
split range controller regulates the water and steam flows. For example: When the SO3 

temperature is above 38 the split range controller closes the steam valve and opens the 
water valve to cool the tank. 
 
Because of the importance of maintaining the SO3 tank temperature, there are two glycol 
circulating pumps. These have "Not Running" lights in the Control Room to indicate if a 
pump has stopped. 
 
The SO3 storage tank is also equipped with two pressure gauges, a high and a low 
range (0-1 psi and 0-20 psi) and two level gauges. The level gauges are completely 
independent of each other due to the possibility of plugging in one of the dip-tubes. A 
submerged pump is used to pump the SO3 from the storage tank to the DMS reactor. A 
nitrogen purge is installed in the pump packing to prevent SO3 crystallization around the 
packing gland. The SO3 circulation loop runs from the tank to a point near the reactor 
and then returns to the storage tank. SO3 should be kept circulating through this line 
when the process is running or shutdown. If the liquid is allowed to stand in the lines, it 
could freeze and plug the line or boil and rupture the pipe. All of the circulating lines, 
unloading lines and vent line are steam traced, insulated and sloped to the storage tank 
to prevent liquid from being trapped in the lines and freezing. If the SO3 feed pump fails 
to operate, turn on all the loop tracers and use N2 on 3rd level to blow the liquid SO3 from 
the loop back to the SO3 tank. 
 
A temperature gauge and alarm are installed in the circulation loop just before it returns 
into the tank. At times, it may be necessary to turn off some steam tracers to control this 
temperature below the boiling point. 
 
The SO3 storage tank is also equipped with a fume scrubbing system. This system 
prevents SO3 vapors from escaping to the atmosphere and also prevents water vapor 
from getting back into the SO3. The scrubbing system consists of a small packed 
column, a 1,500 gallon acid storage tank, a submerged acid circulating pump, a 
demister, and associated vent and acid piping. Fumes from the SO3 tank come through 
vent piping and enter the bottom of the column. As the fumes travel up through the 
column, 93% sulfuric acid is sprayed down on top of the packing. The SO3 vapor is 
absorbed by the 93% acid, which increases the acid concentration. Any remaining vapor 
exits the top of the column and goes through the demister which removes any entrained 
acid or SO3. From the demister, vapors are released to the atmosphere through a 4" 
vent stack located approximately 40 feet above the ground.  
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SECTION 1. DIMETHYL SULFATE PROCESS DESCRIPTION (Continued) 

1.2 SO3 STORAGE (Continued) 

Acid should be kept flowing through the scrubber at all times to prevent the release of 
SO3 fumes. Sulfuric acid is pumped out of the acid storage tank through a flow meter (at 
approximately 10 gpm) and into the top of the scrubber. It drains down through the 
packing and back into the storage tank. The acid is constantly circulating through the 
column and tank, and as it does this, the absorption of SO3 into the 93% acid increases 
the acid concentration.  
 
A refractometer is located in the acid circulating line to measure the acid concentration.  
Water is added to the acid tank to maintain acid concentration. The tank has to be 
drained periodically to maintain a level between 40 and 70%. 

 
1.3 DMS CRUDE 

Dimethyl Ether   +  Sulfur Trioxide ⎯→ Dimethyl Sulfate 
 
      CH3OCH3   +            SO3        (CH3)2SO4 
 

Dimethyl Sulfate (DMS) is produced by the reaction of Liquid Sulfur Trioxide (SO3) and 
Dimethyl Ether (DME) vapor. The reaction takes place in a liquid DMS medium with both 
raw materials sparged into the reactor below the liquid level to provide mixing. The 
reaction is exothermic and a cooling coil is in the reactor to maintain the temperature at 

60C. Steam is applied to the coils to heat up the reactor before the feeds are started. 
An excess of DME is maintained in the reactor to insure complete reaction of the SO3. 
Any unreacted SO3 will show up as acid in the product. The reaction takes place at 1-5 
psig. 
 
SO3 comes off of the circulating loop, through a flow meter, an automatic valve and is 
discharged into the bottom of the DMS reactor through a sparger. The SO3 feed rate is 
the factor that determines the DMS production rate. The desired SO3 flow rate is set on a 
controlled in the Control Room, which regulates the SO3 flow through the automatic 
valve. The SO3 feed system has low SO3 feed flow interlock which shutdowns the crude 
system by stopping all SO3 and DME feeds to the reactor. The DME is sent through a 
coil in the reactor before being sparged into the reactor. This is done to preheat the 
DME. 
 
DME is also fed through a flow meter and automatic valve, heated by an internal coil 
inside the DMS reactor to vapor, and sparged via a dip tube into the DMS reactor. The 
DME flow rate is normally regulated by a controller which is ratio controlled by the SO3 
feed flow. The DME feed system is equipped with a low DME feed flow interlock which 
works just like the SO3 flow interlocks. The DME specifications are the same as the DME 
final product specs, except there is no air spec. 
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SECTION 1. DIMETHYL SULFATE PROCESS DESCRIPTION (Continued) 

1.3 DMS CRUDE (Continued) 

The DMS reactor is equipped with a heating/cooling system which consists of a coil 
inside the reactor, a steam automatic valve, water automatic valve, reactor temperature 
gauge, and a controller. When heat is needed to start up the process, the controller 
opens the steam valve and closes the water. When the process is running, the controller 
closes the steam valve and opens the water valve to maintain the temperature. This 
system is also provided with a DMS reactor high temperature alarm to indicate a failure 
in the cooling system.  

 
There is a pressure gauge (which indicates both pressure and vacuum) for the reactor, 
located in the Control Room. A positive pressure must always be kept on the reactor to 
prevent any air (with moisture) from being sucked into it. The pressure should normally 
run between 1 and 5 psi. A pressure above 5 psi usually indicates a restriction in the 
vent line or 26 tank is overfilled or excess DME. The reactor is equipped with a high-
pressure interlock to prevent over-pressurization of the vessel. 
 
The reactor does not have a bottom outlet, so crude DMS coming out of it must overflow 
out of a side nozzle and be fed by gravity into the crude hold-up tank (No. 26). The crude 

tank is maintained at 85C to drive off any DME that may be dissolved in the DMS.  This 
will reduce the load on the DMS kettle vacuum jets. To control the temperature, 26 tank 
is equipped with external electric heating panels to control the crude tank temperature. 
Crude DMS is transferred to the kettle by using slight pressure on the crude tank and 
vacuum on the kettle. 
 
Any excess DME vapor or other gas in the reactor must escape through the overflow 
nozzle with the crude DMS. The excess DME in 26 tank is sent to the flare. The stream 
going to the vent system is needed to insure excess DME to the reactors. Excess DME 
is needed to assure that the SO3 is reacted. This off-gas should be almost 100% DME 
and is used as an indication of how much excess DME is being fed to the DMS reactor. 
 
Crude DMS coming into 26 tank from the reactor is discharged through a dip tube. Any 
time a gas or vapor comes into 26 tank, it must displace all of the liquid in the dip tube 
before getting into the tank. Therefore, the pressure in the reactor is dependent on the 
level in 26 tank. Under normal operating conditions 26 tank level is <20%, and the 

normal operating temperature is between 85C and 90C. High temperatures cause the 
formation of impurities (acidic compounds, SO2, and formaldehyde). This will require a 
pressure of about 1.6 psi in the reactor to force gas into 26 tank. When 26 tank is full, 
the required pressure is 5 psi. 
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SECTION 1. DIMETHYL SULFATE PROCESS DESCRIPTION (Continued) 

1.4 DMS REFINING 

DMS is refined by distillation of crude in the DMS kettle. Since there is a wide difference 
in the boiling points of the materials involved, the DMS kettle operation is a simple 
boiling distillation process. This means the crude is heated up until the DMS boils off, the 
acid and other impurities that have high boiling points are left in the bottom of kettle. 
DMS that has been boiled off in the kettle goes into a heat exchanger where the DMS is 
condensed, any DME or other inert gases pass on through. The high boilers build-up in 
the bottom of the kettle until the refined product shows signs of carry over. Then the 
feeds are stopped and the kettle is stripped and dumped. 
 
Crude DMS is transferred from 26 tank through an automatic valve into the DMS kettle. 
The kettle is a horizontal vessel with large steam coils inside of it and is equipped with 
level, temperature, and pressure (vacuum) gauges which read out in the Control Room. 
The level gauge works with a controller to maintain the desired level in the kettle by 
controlling the amount of crude DMS feed through the automatic valve between the 
kettle and 26 tank. A temperature controller is used to regulate the steam pressure on 
the heating coils to control the temperature in the kettle. 
 
The DMS kettle operates under vacuum at about 15mm Hg absolute pressure. 
Operating under vacuum reduces the temperature at which the DMS boils and also 
prevents decomposition. The vacuum is provided by a three-stage vacuum jet system 
located on the fourth and fifth floor. A pressure controller supplying150 psi steam is used 
to operate all three jets. 
 
The three jets in the system are installed in series to attain the required vacuum. A shell 
and tube condenser is installed after each jet. These condensers remove the steam from 
the jet discharge along with any condensable process material and route it to the WTP 
via the Wastewater Collection Tank. Any steam or process material that is not 
condensed is discharged to the atmosphere after the third stage condenser. The 
Wastewater Collection Tank is used to seal the condensate legs on the jets. There are 
two indications of vacuum in the CCR, one is the pressure on the kettle and the other is 
the pressure at the vacuum jets. 

 
DMS that has been boiled off in the kettle travels up to the fourth floor and into a 
separator. Here any large droplets of DMS or acid are trapped and returned to the kettle. 
From the separator the DMS vapor moves to the refined condenser where the DMS is 
condensed. As the DMS condenses, it drops out of the condenser and is fed by gravity 
to the DMS refined storage tanks. 
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SECTION 1. DIMETHYL SULFATE PROCESS DESCRIPTION (Continued) 

1.5 FLARE SYSTEM 

Waste gas, consisting mostly of DME, and is fed from the DME crude vents, the DME 
process vents (DME storage tanks, MRC condenser, DME kettle, DME refined 
condensers), the DMS waste tank (which includes the DMS storage tanks vents), and 
the DMS process off-gas.  The waste gas passes through a knock-out pot to collect any 
liquid being entrained in the waste gas stream and discharges the liquid collected to the 
Wastewater Collection Tank. The valve directs the gas to the flare via an in-line flame 
arrestor.  The flare is located on the fifth level of Building 147 and extends twenty-five 
feet above the grating at the north-east corner. The DMS 24 Tank vent stack is located 
on the westside of the fifth floor. 
 
The flame front panel, located on the second level and enclosed in a nitrogen purged 
cabinet, mixes natural gas and air to be ignited for flare start-up. A natural gas line is 
also used to supply feed gas for the pilot flame. 
 
Nitrogen is continuously fed into the waste gas stream to assure a minimum flow to the 
flare at all times. A flow sensor through the waste tank is installed in this nitrogen purge 
gas line to establish a 10 scfh purge gas flow. In order to prevent back flash in the flare, 
there is a molecular seal in the line. The natural gas flow to the pilots is 100 scfh, and 
the natural gas flow to the flare is 300-700 scfh. Three thermocouples are installed near 
the top of the flare. One monitors the flame temperature while the other two monitor the 
pilot flame.   

 
Nitrogen is required by the flare system to provide the following: 

• Purge gas to maintain minimum flow for flare operation. 

• Maintenance purge for the flare process. 

• Purge gas for the flame front panel cabinet. 
 
The DMS flare has a design capacity of 100 cfm of stack gas; however, at capacity 
production rates of DME and DMS only 17.9 cfm of stack gas will be fed to the DMS 
flare. 
 
The natural gas and nitrogen are fed to the flare at a constant rate; however, the waste 
gas may vary from 0-100 pph depending on production rates. The waste gas flow is not 
controlled but runs at approximately 90 pph for capacity rates. 
 
Although the combustion reaction rate is a function of waste gas concentration, flame 
temperature, and plume residence time, 100% combustion of the waste gas is expected 
at all normal operation conditions. 
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SECTION 1. DIMETHYL SULFATE PROCESS DESCRIPTION (Continued) 

1.6 DMS STORAGE FACILITIES 

There are 2 DMS storage tanks (74 and 76) and 2 make tanks (70 and 72). Material can 
be loaded from all 4 tanks.  All of the tanks have submerged pump use for transfers. 
They all vent to 79 tank then to the flare. They all have rupture disks that blow to 79 
tank. 79 tank has a relief valve that blows to atmosphere. 

 Tank  Capacity     

 #70  11690 Gallons (129,668 lbs.)   
 #72  17700 Gallons (196,332 lbs.)   
 #74  33500 Gallons (371,589 lbs.)   
 #76  33500 Gallons (371,589 lbs.)    
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